Introduction

1
The central spindle is an array of antiparallel and interdigitating microtubules that forms 2 between two segregating chromosomes and is essential for cleavage furrowing (Glotzer, We next examined the localization of RhoA and anillin, which are essential for accumulation at the cortex (Fig. 2D ). In addition, the expression of S634A-SHCBP1 1 2 significantly suppressed anillin localization to the contractile ring (Fig. 2E ). These In the immunofluorescence analysis, we noticed that GFP-WT-SHCBP1 and GFP-WT-SHCBP1 or GFP-S634D-SHCBP1 at the central spindle (Fig. 3A) . GFP-S634A-SHCBP1 at the central spindle. All the proteins accumulated similarly at 2 2 the midbody (Fig. 3A) . The difference in localization during early anaphase did not efficiencies were almost identical, and the expression levels of GFP-WT-SHCBP1 and Journal of Cell Science Accepted manuscript 7 GFP-S634A-SHCBP1 were equal (Fig. S2A) . We also performed time-lapse analysis 1 and observed the premature localization of GFP-S634A-SHCBP1 at the central spindle 2 (Fig. 3B and 3C ). Our attempts to examine the localization of phosphorylated SHCBP1 3 using an anti-pS634 antibody were unsuccessful because the antibody reacted with 4 additional phosphorylated proteins, and the signal at the central spindle was not reduced 5 by SHCBP1 siRNA transfection (Fig. S2B ).
6
The localization of SHCBP1 is dependent on its association with centralspindlin antibody to obtain phosphorylated and non-phosphorylated SHCBP1 bound to agarose GST-MgcRacGAP bound to SHCBP1 was precipitated and subjected to immunoblot showed reduced affinity toward GST-MgcRacGAP (Fig. 3E) . We next examined the reduced in nocodazole-arrested cells (Fig. 3F) . These results indicate that the not associate with MgcRacGAP (Fig. S3A) , and S634D-SHCBP1 did not affect the GAP activity (Fig. 4B) . In addition, MgcRacGAP, did not inhibit the GAP activity (Fig. S3B) . These results show that 1 7 SHCBP1 can suppress the MgcRacGAP-mediated inactivation of Rac1.
8
We next examined whether Rac1 inactivation can rescue the cytokinesis defect transfected with GFP, GFP-WT-SHCBP1 or GFP-S634A-SHCBP1, and cell division expression (Fig. 4C) . The furrowing defect induced by GFP-WT-SHCBP1 expression Journal of Cell Science Accepted manuscript was also rescued by Rac1 inhibition (Fig. 4C) . These results suggest that 1 S634A-SHCBP1 inhibits furrowing by activating Rac1. Interestingly, the abscission 2 defect was promoted by Rac1 inhibition in the presence of either GFP-WT-SHCBP1 or 3 GFP-S634A-SHCBP1. Although further analysis is needed, SHCBP1 may play some 4 role in abscission in combination with Rac1.
5
In this study, we identified a novel regulatory mechanism for cytokinetic furrow found that SHCBP1 suppressed the MgcRacGAP-mediated inactivation of Rac1 in vitro.
The inactivation of Rac1 rescued the initiation and furrowing defect induced by MgcRacGAP to induce the ingression of the cleavage furrow (Fig. 4D ). anti-SHCBP1 antibody, the N-terminus of SHCBP1 (aa 1-316) with a 6xHis tag was 2 4 1 0 injected into a rabbit, and the antibody produced was purified using HiTrap 1 NHS-activated HP columns (GE Healthcare BioScience, Uppsala, Sweden) coupled to 2 recombinant 6xHis-SHCBP1 (aa 1-316 ). An anti-pSer634 antibody was generated by (1:100), anti-MgcRacGAP (1:100), anti-α-tubulin (1:500), anti-RhoA (1:50), anti-anillin 1 6
(1:100), anti-GFP (1:200) and anti-AurB (1:100). Images were taken using an FV1000 
Statistical analysis 7
Three independent experiments were performed, and the results were compared using 8 Student's t-test. The data are represented as the mean ± SD. inhibits Rac1-dependent PAK1 and ARHGEF7 effector pathways during cytokinesis. J. 
